Abstract. Several known low-and high-mass X-ray binaries with orbital periods between tens of minutes and several days were examined in EGRET data. Instrument thresholds for orbital modulation were calculated, and appropriate observations were analyzed with new software which uses maximum likelihood methods for signal detection, fully accounting for variations in EGRET exposure, as well as the structured gamma-ray background and the energy-dependent point-spread function. While some sources were not detected by EGRET at all, several were marginally detected with less than 5 signi cance. However, due to signi cant background and low statistics, the observations were unable to constrain the modulation fraction of any of the sources.
INTRODUCTION
The search for orbital modulation of X-ray binary ux in gamma rays has been hampered by the time scales involved. Most orbital periods are between tens of minutes and several hours. This is comparable to, or longer than, the typical time scale of exposure changes in EGRET; thus any attempt to resolve orbital ux modulation must take explicit account of exposure changes. Meanwhile, gamma-ray uxes of X-ray binaries are low enough that direct observation of a single period of modulation is impossible. As with pulsar analyses, epoch folding o ers a way to improve the signal-to-noise ratio and increase chances for the detection of orbital ux modulation. However, not only must the arrival times of photons be epoch folded, but also the changing exposure must be folded at the same period and phase to nd accurate uxes.
METHODS
In order to fully integrate all observational information, a maximum likelihood method was used to search for orbital ux modulation. This method also allows detection thresholds to be calculated. Because simultaneous X-ray and gamma-ray ephemerides are not usually available, a small area of parameter space (in p and _ p) is searched for each source.
Detection Method
The maximum likelihood method that we have implemented epoch folds photons and exposure and includes point-spread function and structured background information. The details of the structured background are taken from Bertsch et al. 1] . This information is stored and used in a way which facilitates searching over a range of period and period derivative parameters. 
Threshold Calculation
The results of such a search must take into account the thresholds for detection of orbital ux modulation. The exact value of the threshold is a function of the structure of the background, various instrument parameters, and the shape and duty cycle of the orbital light curve. While it may be hoped that some X-ray binaries have duty cycles as short as 20%, it is more likely that gamma emission is fairly constant, then drops sharply but brie y during eclipse 3]. A sinusoid assumption is a compromise between these two extremes. For the purposes of threshold calculation, the light curve is assumed to be sinusoidal, and the total number of photons (source + background) is assumed to be large enough that the errors are Gaussian. This assumption has been veri ed in almost every case. The expectation value of the maximum likelihood is then calculated as a function of total photons per bin and modulation fraction. The 99% threshold is the locus of points in parameter space where one-half of all possible data sets would yield a detection with 99% signi cance, assuming a typical number of 2000 trials are used during the search process.
RESULTS
Most X-ray binaries 3] have source-to-background ratios so low that even if their orbital modulation fraction were 100%, the modulation would be undetectable. It would still be possible to detect modulation in such sources if the duty cycle were su ciently short, but under the standard model of X-ray binary emission, this is unlikely. For candidate sources that have parameters near threshold, a maximum likelihood period search is done. The sinusoidal assumption is dropped in favor of a ve independent bin light curve model. The choice of ve bins was made to maximize exibility in the model while retaining su cient numbers of photons in each bin. Photons are barycenter corrected and epoch folded with trial periods in a small range ( 10-20%) of the known X-ray orbital periods. 27 observations of 16 promising low-mass X-ray binaries (LMXBs) and 7 observations of 4 promising high-mass X-ray binaries (HMXBs) yielded no periodic signal detections signi cant at the 99% level. The high-mass X-ray binary results are displayed in Table 1 , and the low-mass X-ray binary results are displayed in Table 2 .
CONCLUSION
The EGRET data was analyzed for orbital periodic signals from X-ray binaries. In most cases, the source-to-background ratio was low enough to place any possible sinusoidal variation below threshold; that is, Poisson uctuations in the background were large enough to overwhelm the expected signal. Several sources were analyzed despite a low signal-to-noise ratio, in case they were to display variation with a very short duty cycle. Only Cyg X-3, which has been extensively studied in gamma rays 4{6], was bright enough to have a non-negligible chance of being detected, assuming a sinusoidal light curve. No evidence for variation was found in any of the sources. TABLE 1. High mass X-ray binaries. For each source, the viewing period of the observation is listed, along with the average number of photons in each phase bin, the modulation fraction that would be measured if all the source ux were modulated, and the threshold modulation fraction that would yield a 99% signi cance detection in half of all possible data sets. 
